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A recent view of cortical functional specialization suggests that the primary organizing principle of the cortex is based on task requirements, rather than sensory modality. Consistent with this view, recent evidence suggests that a region of the lateral occipitotemporal cortex (LO) may process object shape information regardless of the modality of sensory input. There is considerable evidence that area LO is involved in processing visual and haptic shape information. However, sound can also carry acoustic cues to an object's shape, for example, when a sound is produced by an object's impact with a surface. Thus, the current study used auditory stimuli that were created from recordings of objects impacting a hard surface to test the hypothesis that area LO is also involved in auditory shape processing. The objects were of two shapes, rods and balls, and of two materials, metal and wood. Subjects were required to categorize the impact sounds in one of three tasks, (1) by the shape of the object while ignoring material, (2) by the material of the object while ignoring shape, or (3) by using all the information available. Area LO was more strongly recruited when subjects discriminated impact sounds based on the shape of the object that made them, compared to when subjects discriminated those same sounds based on material. The current findings suggest that activation in area LO is shape selective regardless of sensory input modality, and are consistent with an emerging theory of perceptual functional specialization of the brain that is task-based rather than sensory modality-based.
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For decades, the principal organizational theory for the functions of the occipital, temporal, and parietal cortices was based on the modality of sensory input. The posterior cortex was grossly separated into visual, auditory, and somatosensory systems (Frackowiak et al., 2004; Kolb & Whishaw, 2003) , and it was usually only within those systems that the cortex was further separated based on more specific perceptual and cognitive functioning (for example, see Van Essen, Casagrande, Guillery, & Sherman, 2005) . More recently, new evidence has made it clear that sensory processing occurs in isolated systems only at the very lowest levels (Foxe & Schroeder, 2005 ). An alternative theory to the parallel processing of discrete sensory inputs is the "metamodal" brain, for which the primary organizing principle is task requirements, rather than sensory modality (James, VanDerKlok, Stevenson, & James, 2011; Lacey, Tal, Amedi, & Sathian, 2009; Pascual-Leone & Hamilton, 2001 tiate "operators" that perform a specific calculation or implement a specific cognitive operation. Operators have the capacity to process input from multiple sensory modalities. One condition for a multisensory operator to develop is that the sensory inputs must all contain the type of information necessary for successful calculation. Also, operators develop preferences or weightings for the specific input modalities that provide the most reliable information. With typical development, operators in different individuals will show very similar patterns of preference across sensory modalities, giving the impression that the brain is organized based on sensory modalities, rather than cognitive operations. It is cases of atypical development-especially atypical development of sensory systems-that demonstrate the capacity of operators to complete the same calculations using non-preferred sensory inputs and that provide the most compelling evidence for the metamodal brain hypothesis (Pascual-Leone & Hamilton, 2001) . In sum, the metamodal brain hypothesis has two tenets. First, the brain is by nature multisensory, and second, the multisensory nature of operators may be latent. The latent multisensory nature of operators may give the impression that the brain is organized based on sensoryspecific functioning. The current work uses the first tenet, that the 0028-3932/$ -see front matter © 2011 Elsevier Ltd. All rights reserved. doi:10.1016/j.neuropsychologia.2011.03.004
